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//@ requires -4.5 <= v <= -0.3 && 0.4 <= w <= 0.9 && 3.8 <= r <= 7.8;
double turbine1(double v, double w, double r) {
    return ((3.0 + (2.0 / (r * r))) - (((0.125 * (3.0 - (2.0 * v))) * 
           (((w * w) * r) * r)) / (1.0 - v)))- 4.5;
}

//@ requires -10 <= x <= 10 && 0 <= r <= 10 &&                    
-1.570796 <= lat <= 1.570796 && -3.14159265 <= lon <= 3.14159265;
double sphere(double x, double r, double lat, double lon) {
    double sinLat = sin(lat);
    double cosLon = cos(lon);
    return x + ((r * sinLat) * cosLon);
}

//@ requires 0.1 <= x <= 0.3;
double predatorPrey(double x) {
    double r = 4.0;
    double K = 1.11;
    return ((r * x) * x) / (1.0 + ((x / K) * (x / K)));
}

Recipe for a floating-point analysis paper

3



//@ requires -4.5 <= v <= -0.3 && 0.4 <= w <= 0.9 && 3.8 <= r <= 7.8;
double turbine1(double v, double w, double r) {
    return ((3.0 + (2.0 / (r * r))) - (((0.125 * (3.0 - (2.0 * v))) * 
           (((w * w) * r) * r)) / (1.0 - v)))- 4.5;
}

//@ requires -10 <= x <= 10 && 0 <= r <= 10 &&                    
-1.570796 <= lat <= 1.570796 && -3.14159265 <= lon <= 3.14159265;
double sphere(double x, double r, double lat, double lon) {
    double sinLat = sin(lat);
    double cosLon = cos(lon);
    return x + ((r * sinLat) * cosLon);
}

//@ requires 0.1 <= x <= 0.3;
double predatorPrey(double x) {
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Recipe for a floating-point analysis paper

Toward a Standard Benchmark Format and Suite for Floating-Point Analysis,  
Damouche et al., NSV 2016

FPBench
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66%      contain floating-point related terms

 +62%     contain floating-point code 
                (with 95% confidence) 

Manual in
spection 
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18%      of files contain floating-point related terms 
               in the median repository

Example of false positive

def double(x: Int): Int = x * 2
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How common is FP code actually?
Most GitHub repos in our dataset (> 62%) contain floating-
point code, but usually in only a small share of files.

What do representative FP functions look like?  
Targeting small functions is the right call, but future 
benchmarks need more conditionals and non-
transcendental function calls to be representative.
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Our dataset

Dependencies

Manual screening  (e.g., external libraries)

Self-contained 
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Benchmarks with 
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Created by Juicy FishManual 
specification
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void calAR(double PRICE[][4], int count, int N, double AR[]) {
    double hoValue[count];
    double olValue[count];
    for (int i = 0; i < count; i++) {
        hoValue[i] = PRICE[i][0] - PRICE[i][2];
        olValue[i] = PRICE[i][2] - PRICE[i][1];
    }
    for (int i = 0; i < count; i++) {
        double sum1 = calSum(hoValue, N, i);
        double sum2 = calSum(olValue, N, i);
        AR[i] = sum1 / sum2 * 100;
    }
}

17
18
19
20
21
22
23
24
25
26
27
28
29

double calSum(double data[], int N, int I) {
    if (I == 0) { 
      return data[0]; 
    }
    double sum = 0.f;
    int idx = 0;
    if (I >= N) { 
      idx = N; 
    } else { 
      idx = I; 
    }
    for (int i = 0; i < idx; i++) {
        sum += data[I - i];
    }
    return sum;
}

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Benchmark examples

https://github.com/kayyyuan/YKKline, “K线库”, an iOS stock-chart app 
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void calAR(double PRICE[][4], int count, int N, double AR[]) {
    double hoValue[count];
    double olValue[count];
    for (int i = 0; i < count; i++) {
        hoValue[i] = PRICE[i][0] - PRICE[i][2];
        olValue[i] = PRICE[i][2] - PRICE[i][1];
    }
    for (int i = 0; i < count; i++) {
        double sum1 = calSum(hoValue, N, i);
        double sum2 = calSum(olValue, N, i);
        AR[i] = sum1 / sum2 * 100;
    }
}
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double calSum(double data[], int N, int I) {
    if (I == 0) { 
      return data[0]; 
    }
    double sum = 0.f;
    int idx = 0;
    if (I >= N) { 
      idx = N; 
    } else { 
      idx = I; 
    }
    for (int i = 0; i < idx; i++) {
        sum += data[I - i];
    }
    return sum;
}
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https://github.com/kayyyuan/YKKline, “K线库”, an iOS stock-chart app 
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Benchmark examples

static float quiet_nanf(float x) {
    uint32_t tmp;
    memcpy(&tmp, &x, 4);
    tmp |= 0x7fc00000lu;
    memcpy(&x, &tmp, 4);
    return x;
}
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https://github.com/keithw/wabt, “WABT: The WebAssembly Binary Toolkit” 
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How common is FP code actually?
Most GitHub repos in our dataset (> 62%) contain 
floating-point code, but usually in only a small share 
of files.

What do representative FP functions look like?  
Targeting small functions is the right call, but future 
benchmarks need more conditionals and non-
transcendental function calls to be representative.
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Our dataset, benchmarks & 
mining tool. Try them in your 

study!



Pictures attribution

- parcel by wahyu arif nur from Noun Project (CC BY 3.0) 

- File by Graphtend from Noun Project (CC BY 3.0) 

- open parcel by Soremba from Noun Project (CC BY 3.0) 

- dataset by Chenyu Wang from Noun Project (CC BY 3.0) 

- Pickaxe by Hanbai from Noun Project (CC BY 3.0) 

- hand writing by Juicy Fish from Noun Project (CC BY 3.0)
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